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(54) IMPROVEMENTS IN ANI> RELATING TO PACKAGES 
OF TUBULAR MATERIAL 



(71) We, UNION CARBIDE CORP- 
ORATION, a corporation organised and ejdst- 
ing under the laws of the State of New York, 
United States of Amerijoa, of 270 Park 
5 Avenue, New York, S^tate of New York 10017, 
United States of America, (assignee of 
ARTHUR LEE SHERIDAN and WALTER 
VALENTINE MARBACH), do hereby de- 
clace the invention, for whidi we pisay that a 
10 patent may be granted to us, and the method 
by which it is to be perfonned, to be paiticu- 
larly desardbed in and by die following state- 
ment:— 

Thts invention relates to a package of 

15 tubuikr mateisial. 

Flesible tahmg mateikl sudi as flexible 
pities, dastomers, paper, fabric and the li^e 
heretofore has been piwided eiliteir in the 
form of short pieces that can be easily opened 

20 and filled as packages or -wound in flattened 
form on suitaUe spods or cores for storage. 
Mien tubular material has been providai 
in the form of a flattened tube wound on a 
spool or core, it has been genexially used by 

25 unwinding from the core and openix^ and 
filling in disorete segments. 

In the meat padcing industry, synthetic 
sausage casings, which are a specialized type 
of flexible tubing material, ranging in leng&s 

30 of from 40 to 160 feet or more, are prepM^d 
in a pleated and compressed or shirred form 
of the order of a few inches in length. The 
compressed length of tubular casing is filled 
by being placed on a stuffing horn through 

35 which a meat emulsion is extruded to fill 
the casing to its fuUy extended length. 

The shirring apparatus and processes widely 
used in the sausage casing art have been 
generally found most suitable for use with 

40 small diameter (i.e., having a diameter of 
about 12 mm to 40 mm) artificial tubular 
casing such as used in the production of frank- 
furters, and particularly casing formed of re- 
generated cellulose. CelMosic casings of inter- 

45 mediate or larger size with diameters greater 
than about 40 mm, either reinforced with 
fibrous material or not, have greater wall 



thickness or other choracteriistics that limit 
the compacting and interlocking of the pleaited 
tubing walls. As a result, compressed lengths 50 
of sudh pleated tubular casing do not maintain 
the mt^^ty required to be ^-sustaining and 
the compressed tubes tend to break and the 
pleats separafte. 

In one widely uised prior act itedmique to 55 
overcome this disadviantage, tthe iG0(m$M£issed 
length <of pleiated tubing made from lazige 
diameter tiding is provoided with a suppoxt 
core, g^neiiaily m idie form of a rigid tube 
of pl^c maitexM, inseinted into lihe bore of 60 
the compressed length of <piLeaDed tubing imme- 
diately after tlhe compressioin srtep. Sepeira- 
tiicni of the comprised pleats ifs -prG^eated 
by a pm or peg ext^oiding itmnsvesseiy through 
the walls of the support tube lait both exttem- 65 
ities thereof, nestnaining tihe endwise expan- 
sion of the compressed tubing. 

The core tulje and peg airangemenit is 
relatively expensive. Aloreover, the arrange- 
ment does not permit ready placement on a 70 
stuffing horn wiithouit additional time-consum- 
ing manipulations by the stufiFer operator. 

Other techniques for (maintaining the in- 
tegrity of a compressed strand kS tubular 
casing have been shown in patent IkeratiHe 75 
and spedfijc reference is made to U.S. Patent 
Nos. 3,528,825 and 3,639,130. 

However, there is still a demand for a 
method of stoning long lengths of tubular 
material that is simple and economical in 80 
both time and material and which permits 
continuous filling of the itubing. A particularly 
desirable technique would be one that was 
suitable for use with a wide variety of differ- 
ent itjrpes of tubular materials enabling them 85 
to be readily and continuously fiilled in pack- 
aging and tbe like applications. 

In accordance with the present .invention, 
there is provided a self-sustaining lengdi of 
fl^bile, thin-waMed tubulax mat3erial oomr 90 
prising a length of pleated and comptessed 
flexible, thin-walled titular material having 
a tsubsitantialiy straight iboie extendixi^ there- 
through and an open end and a tubular elasdc 
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sheathing maiterial istretched and tightly drawn 
about the periphery of said length of com- 
pressed tubular material and radially inwardly 
over at least a portion of each of the terminal 
5 pleats at each extremity thereof, said sheath- 
ing retaining the compressed, pleated thin- 
waJi tubing in a self-sustaining length thereof. 

The invention also includes a method of 
preparing a self-sustaining lenglth of thin- 

10 walled flexible tubular material which com- 
prises providing a length of pleated and 
longitudinally compressed flexible, thin-waHed 
tubular material mounted about a mandrelj 
provtkiing a length of tubular elastic sheathing 

15 material having inner diameter smaller 
than the outer diameter of said compressed 
tubular material^ stretching at least a portion 
of saki tubular sheathing material and posi- 
tioning ithe stretched portion thereof about 

20 the periphery of the compressed, pleated tubu- 
lar (material with the ends of said sheathing 
material extending beyond the ends of said 
compressed tubular material, releasing the 
stretching forces on said sheathing material 

25 and permitting the stretdioi sheathing simter- 
ial to contiiact about the periphay of said 
length of comprised tubular material and 
radially inwardly over at least a portion 
of eaidh of the tmnanal pleats thereof whereby 

30 said length of compressed, pleated tubular 
material is retained within saM shealMi^ 
material, and r^oving said sheathed length of 
pleated and compressed, tubular material from 
about the supporting mandrel. 

35 In a preferred manner of performmg the 
method, a tubular sheathing material that is 
longer than the length of compressed pleated 
tubular material is circumferentially stretched 
only along a portion of its length and the 

40 unstretched pcation aids in positioning and 
locatmg the stretched portion of the sheathing 
material about the length of compressed tubu- 
lar material. 

It is important that the sheathing material 

45 about the periphery and ends of the com- 
pressed tubular material be under sufficient 
tension to maintain the longitudinal com- 
pression on the compressed, pleated tubing 
and thereby the mechanical integrity required 

50 to produce a substantiaUy, self-sustaining 
length thereof. - 

An advantageous aspect of the sheathed 
length of compressed tubular material of the 
present invention is that a considerable length 

55 of thin-walled flerible tubular material is 
made available in a reilatively small package 
that may be readily handled durii^ storage 
and shipping without premature separation of 
the pleats and the coi^guration thereof lends 
60 itself to mounting on various stuffing means 
foe continuous filling of the tubular material 
without imdue further mampukdon. 

Further, in .the case of tubxdar materials 
such as celMosic food casing which require 
65 treatment such as soaking in water to improve 



stuffing characteristics, the soaking operation 
may be carried out without removing the 
sheathing material, and the sheathing mater- 
ial wUl contain the expansion in length of 
the tubular casing due to increased moisture 70 
content, permitting the moistened stick to be 
easily mounted on various types of stuffing 
horns. 

The invention is described further, by way 
of example, with reference to the accompany- 75 
ing drawing of a self-sustaining lengthy of 
pleated and compressed thin-waUed, flexible 
tubular material of the invention. 

There is shown in the figure a length 10 
of pleated and compressed thin-walled, flex- 80 
ible tubing having a substantially straight 
bore 11 extending Sierethrough. The length of 
compressed thin-walled, flexible tubing 10 is 
contained within a tubular elastic sheathing 
material 12 that is stretched and tightly drawn 85 
about the periphery of said compressed length 
of tubular material and radially inwardly 
over at least a portion of each of die terminal 
pleats 13 and 14 at the extremities thereof, 
preferably without restricting admission to the 90 
bore therethrough. The ends 15 and 16 of 
the sheathing material 12 extending beyond 
the CTtremities of the compressed tubii^ 10 
are in a relaxed and untensioned state, retain- 
ing the terminal pleats of the compressed, 95 
pleated tubular material therein thereby re- 
taining the entire length in a compressed state 
and maintaining the degree of compression 
on the pleats substantially as originally im- 
posed thereon to form a self-su^aining l^gth 100 
thereof. 

A wide variety of tubular materials may 
be employed in the preparation of the self- 
sustaining length of compressed, pleated tubu- 
lar material of the present invention. 105 

Suitable tubular material may be any thin- 
walled, flexible tubing that may be prepared 
in a continuous length of, for example, 40 or 
more feet, and that is flexible yet strong 
enough to withstand rapid folding and a high 1 10 
degree of compression when folded. Typical 
■materials are thin-walled^ flexible thermo- 
plastic tubing such as may be prepared from 
polyethylene and other pblyolefins, polyvinyl- 
idene chloride, polyvinylchioride, polyesters 115 
and the Hke, and regenerated cellulosic tubing 
including fibrous web reinforced tubing, sudi 
as intermediate and large size mbular fibrous 
sausage casing. 

It has been found ±at apparatus and pro- 120 
cesses well known in the food casing art for 
shirring tubiilar cellulosic food casing such 
aSj for example, disclosed in U.S. Patent Nos. 
2,983,949 and 2,984,574, may be employed 
in the preparation of the pleated and com- 125 
pressed tubular materials of the present in- 
vention wherein compression mtios of ^proxi- 
mately .40:1 and up to 100:1 or even greater 
may be obtained. 

Tubular elastic material constituting the 130 
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sheathing miaterial of the present invention 
may be prepared ftxMn any one of a wide 
variety of wdl known plastics or elastXMneric 
materials which are dastLc, i.e. csapaMe of 
5 being stretdied and then subsuantialiy recover- 
ing the original size and shape wtei stress 
is rmioved. For example, thermoplastic poly- 
mers such as polyvinyidiloride, polyvinyiidene- 
cbloridej polyethylene and other polyolej&ns 
10 formulated to exihibit suitable Hastic properties 
as more extensively discussed hereinalter may 
be suitable for preparing the sheathing mater- 
ial of the present invention. Also suitable may 
be elastomeric materials such as natural ruh 
15 ber, polydiloroprene, polyurethane,^ polybota- 
dienestyrene copolymers and the Hke. 

In general, suitable tubular, elastic sheath- 
ing material may be seamless or seamed tubing 
and may be prepared as individual discrete 
20 lengiths or cut from continuous lengths ^ of 
tubing. The elastic tubing of this invention 
should preferably be capable of being imi- 
formly transversely ciroumferentially expanded 
at least 75% without tearing or rupturing 
25 and should exhibit a "permanent set" not 
greater tiian about 10%. Relatively high ten- 
sile modulus properties at low elongation, i.e., 
the stress required to stretch the material 30% 
to 90%, is also desirable to maintain the 
30 medhianical integrity of the compressed length 
of pleated tubdlar miateriail and retain the ter- 
minal pleats within the sheathing material, yet 
^uXd not cause disitiortion the pleated 
tubing or the general configuration of ihe 
35 oompiiessed tubmg. The dasdc sheathing 
nrnterM may be perforated to provide holes 
about the periphery of the sheathed, com- 
pressed, pleated tubing when, for example, it 
may be desired to provide means fc^ the 
40 ready soaking with water of a compressed 
pleated tubing such as jfibious sausage casing. 

The seM-sustaining length of compressed 
pleated tubing of the present invention may 
be prepared in conjunction with the apparatus 
45 me^ to form the pleated and compressed 
length of thin-walled, flexible tubing or com- 
pletely separate therefrom. 

A typical method for preparing the self- 
sustaining length of compressed, pleated tubu- 
50 kr material of the present invention may in- 
volve supporting a length of compressed, 
pleated tubing on a mandrel while maintain- 
ing a longitudinal compression on the pleated 
tubing to prevent premature separation fliereof . 
55 The support mandrel for the compressed 
tubing may be the mandrel over which the 
tubing was advanced during the pleating and 
compaction thereof or may be any suitable 
support mandrel means about which the com- 
60 pressed, pleated tubing may be arranged hav- 
ing associated therewith means to maintain 
the desired longitudinal compression on the 
Ideated tubing. While the amount of compres- 
sion used is not critioail, it ^ould be sufficient 
65 to purge as much air as possible from widun 



the pleaited tubiilar material to establish the 
highest possible appaireni: density within the 
desired length of compressed, pleated tubular 
rtmterial. 

A length of elastic tubular sheathing mater- 70 
ial having two oipen ends is then uoifonnLy 
transversely oircumferentially stretiched^ and 
the stretched sheathing material is positioned 
about the longitudinally compressed lengtfi 
of pleated tubing with the ends of the tubidax 75 
sheathing material extending beyond the ends 
of the compressed tubing. The tubular sheath- 
ing material may be uniformly droumferen- 
tiaily stretohed using means weii known in the 
art. The ends of die sheathing material ex- 80 
tending beyond the ends of the compressed 
length of tdbdng contract and axe drawn 
radially inwardly over the terminial pleats 
at the extremities of the compressed, pleated 
tubing whereby the entire length of said 85 
pleated tubing is retained within the tubular 
sheathing maiteriai. The sheathed compressed, 
pleated tubing may then be removed from 
about the supporting mandrel. 

It is essential that the elastic tubular sheath- 90 
ing material be long enough or can be stretohed 
to contain the compressed length of 
tabing to be retained and, further, that the 
nnstretohed diameter of the elastic tubular 
sheathing is smaller than the outer diameter 95 
of the compressed, pieaited tubmg. It is also 
generally preferred that the tmstretched diam- 
eter erf the tubular sheathhig material be large 
enough so that it will not restrict admisision 
to the bore of the compressed^ pleated tubing 100 
retained therein. 

In general, the original unstretched diameter 
of the tubuilar sheathing material should be 
ait least abrnt 10% and preferably about 20% 
smaller than the outer diameter of the com- 105 
psessed, pleated tubing to be sheadied. Tubu- 
lar sheathing prepared from suitable elastic 
maiterials as herein descriBbed, that exhibits 
"pennanent sef properties less tlran about 
10% after bcmg stretched from about 30% 110 
to 90%, should, therefore, recover aifter being 
stretched, by an amount suffideat so that 
the ends thereof extending beyond the ex- 
tremities of the compressed, pleated tubbig 
are drawn radially inwardly over the terminal 1 15 
pleats of the compressed tubing to retain 
the entire length thereof within the sheathing 
material. It wiU be apparent to those skilled 
in the art that the diameter of the elastic 
tubular sheathing material actually required 120 
to retain a compressed length of pleated tubu- 
lar material will depend on the type of pleated 
tubing that is to be retained and the degree 
of oompression required to maintain the mech- 
anical integrity or desired length thereof. 125 

In another method embodying the inven- 
tion, a compressed, pleated tubing supported 
on a mandrel is maintained under longitudinal 
compression to maintain its desired length. 
A tubukr sheathing material, as herein des- 130 
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GEibed^ that is long^ than the compressed 
(bubiBg to be shealihed is miifioatnaiy, tcans- 
vetsdy dfouimifexenliailly stirefidhed over a 
portkm of its length and the conxpfressed^ 
5 pleated tuibing is inserted into the stxetdh^ 
sheaithii^ miaceimL imtiA comtaodng the pondon 
of sihisaithli^ nmtenal that has not been 
sficeKidiied. The means employed for insetting 
the con3p(ces9ed tubing into the stretched 

10 steching material nmy ailso be used to exert 
a final longitudinal compression on the com- 
paiessed tubing before or after wiithdrawing 
the stretching forces from the sheathing mater- 
ial. The sftretching forces may then be wiLth- 

1 5 drawn from the sheathing material, permitting 
the stretched portion thereof to contract about 
the compressed length of pdeaited tubing to 
retain it therein. The sheathed^ compressed 
length of pleated tubing, when removed from 

20 about the suppoitmg mandrel, is seJf-sustain- 
ing and maintains its integrity during faandliag 
thereof. 

Thus a seilf -sustaining length of compressed, 
pleated tubular material can be prepared 

25 wherein a long continuous length of thin- 
walledj flexible tubing is provided in a sub- 
stantially shorter length tt^n may be readily 
handled during storage and shipping and may 
be continuously filled using aotomatic stufiing 

30 equipment. 

Elastic tubular sheathing raateriaib suitable 
for use in accordance with the practice of the 
invention are^ in general, capable of being 
stretched longitudinally as they are stretched 

35 dramfeocentialiy. In another embodiment of 
the method of the present invention, there is 
prepared a length of compressed pleaited tubu- 
lar material supported on a mandrel and main- 
tained under longitadinal compression to a 

40 pisdetemiined length. An elastic tubular 
Scathing material, as herein described, is pro- 
vided of a length equal to or shorter than 
a desiired pr^ieterman^ length of compressed 
pleated tubular material. Said elastic mater- 

45 ial is unifiannly, transversely circumferentially 
stretched over a portion of its length by 
stretching means, and a first end of the com- 
pressed pleated tubing is inserted into the 
stiretched sheathing material until contacting 

50 a first end portion of sheathing material that 
has not been stretched. A final longitudinal 
oompression is exerted on the compressed, 
pleated tubing to progressaveTy remove the 
sheath from the stretcMog means, and longi- 

55 tudinally stretch the sheathing material imtil 
the second end thereof extends beyond the 
second end of said compressed tubing to 
provide an amount of sh^diing material suffi- 
cient to contract down about at least a por- 

60 tion of the imninal pleats of the compressed 
length of pleated tubing and retain it therein. 

The invention is described further, by way 
of example with reference to the following 
examples. 



Example 1. 55 
Food casing '^shirring apparatus" as dis- 
closed in U.S. Patent Nos. 2,983,949 and 
2,984,574 employed in this ejcample. 

A 27.5 metre length of thin-waHed, flexible 
tobiilar material prepared from polyvinylidene 70 
chloride polymer resin was advanced about 
a hollow "shirring" mandrd through the "shir- 
ring passage" of a ''shirring machine" and the 
pleated tubular material was longitudinaly 
compressed on the mandrel to a length of 75 
about 26 cm. The tubing employed bad a 
flat width of about 19.7 cm. and a wall 
thickness about 0.056 mm. 

Using the stretching apparatus disclosed 
in U.S. Patent 2,884,328, a 46 cm. long sqg- 80 
ment of an elastic, flexible, tubuilar material 
prepared from polyvinylchloride resin com- 
merciailly avail^le imder the trademark 
"VISTEN" was transversely circumferentially 
stretched about 40% over a substantial por- 85 
tion of its length and the stretched tubing 
was positioned over he compressed len^ of 
pieattti tubing with the ends thereof extend- 
ing beyond the ends of the compressed tubing. 
The elastic tubing had a fiat width of about 90 
•14 cm. and a wdl thidkness of about 0.046 
mm. 

The stretching device was removed from 
the tubuikr elastic matcrid and the elastic 
tiibdng contracted about the oimpressed length 95 
of pleated tubmg totafly relaaning the pleated 
tubing therein. 

Five more 27.5 metre length samples of 
the thin-waJled polyvinylidene chloride tubular 
material of this example w^e pleated, com- 100 
pressed and then sheath^ as described above. 

Hie sk samples of shealh^ed, compressed, 
pleated tubular material were measured and 
fpimd to range in length from abont 33 cm. 
to 39.4 cm. The internal or bore diameter 105 
of the sheathed tubular material ranged from 
5.1 cm. to 5.7 cm. and the external diameter 
from 13.6 cm. to 14.6 cm. Afta: removd frran 
the "shirring" mandrel, each of the lengths 
of sheathed, compressed, pleated tubular 110 
material was self-sustaining and no premature 
separation of the pleats occurred during 
h^dHng, The internal bore through the com- 
pressed, pleated tubing was substantially 
straight and unrestricted. Water pressure test- 115 
ing of the plated tubular material showed, 
that no rupturing or formation of pin-holes 
resulted from the plating and compression 
operations. 

Example 2. 120 
The apparatus and procedmres of Example 
1 were vsed fbr processing 23 metre lengths 
of various types of thin-wSiled, flexible tubu- 
lar materials into pleated and compressed* 
lengths thereof about a "shirring" mandrel. 125 
The compression force used to longitudinally 
compress the pleated tubing about the mandrel 
was the same for aU the samples. 
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. mateoM as daimed in daim 1, 2^ 3 or 4 
vvtierein said compressed length of thin-waMed, 
flexible tubtilar material comprises a tubular 
fibrous food casing. 
5 7- A seK-sustaining length of tfain- 
waHed flexible tubular material as daimed in 
any preceding claim in which the sheathing 
material is maintained under sufficient tension 
to retain the compression of said length of 
10 tubular material. 

8. A mediod of preparing a self-sustaining 
Icngitjh of thin-walled, flexible tubular material 
comprising: 

(a) providing a length of longitudinally 
15 ooonpressed pleated thin-walled flexible tubu- 
lar materisd mounted about a mandrd sup- 
port; 

(b) providing a length of tubular elastic 
sheathing material having an inner diameter 

20 smaller than the outer diameter of said com- 
pressed tubiilar material; 

(c) stretching at least a portion of said 
sheading material and positioning tibe 
stretched portion thereof about the periphery 

25 of the compressed, pleated tubular material 
with the ends thereof extending beyond the 
ends of said compressed tubular material; 

(d) releasing tiie stretching forces on said 
elastic sheathing material and permitting the 

30 same to contract about tihe periphery and 
radiailly inwardly over a least a portion of 
each of the terminal pleats of said compress 
tubular material so that the total length of 
compressed pleated tubular material is retained 

35 -therein; and 

(e) removing said sheathed length of 
plated tubular materi-al from about the manr 
diel siq>port whereby a sdf-sustaining length 
of tlun-w!alled^ flexible tubular mat^al is 

40 formed. 

9. A method as daimed in daim 8 wherein 
the inner diameter of the tubular elastic 



sheatihing maiterial is at le^ about 10% 
smaller than the outer dkmeter of the com- 
pressed length of pleated tubular material. 45 

10. A mediod as d aimed in daim 8 or 9 
wherein a portion of the tubular dastic sheath- 
ing material is uniformly transversely drcum- 
ferendally stretched and the unstretched por- 
tion thereof is used to position the stretched 50 
portion about the compressed length of tubiilar 
material, 

11. A method as daimed in daim 8, 9 
or 10 wherein the tubular elastic sheathing 
material is circumferentially stretched between 55 
about 30% and 90% before positioning about 

the compressed pleated tubing. 

12. A method as daimed in claim 8, 9, 10 
or 11 wherein the compressed length of pleated 
tubular material is inserted into the stretched 60 
portion of elastic sheathing material. 

13. A method as daimed in daim 8^ 9, 10^ 
11 or 12 wherein the length of tubular elastic 
sheathing material is longer tiian the length 

of compressed pleated tubular material. 65 

14. A self-sustaining length of thin-waMed 
flexible tubiaJar material constructed substan- 
tially as herein particularly described with 
reference to and as illustrated in the accom- 
panying drawing. 70 

15. A mefChod of preparing a self-sustaining 
lengftih of thin-waJled^ flexible tubular material 
sdMtantially as herein described with rdFerence 
to the accompanying drawing. 

16. A method of prq>aring a self-sustaining 75 
length of thin-walled, flexible tubular material 
suli^tantiaJly as h^ein described in any of the 
exsampies. 

W. P. THOMPSON & CO., 
(Doopers Buildings, 
12 Churdi Street, 
Liverpool LI 3AB. 
Chartered Patent Agents. 



Printed for Her Majesty's Stationery Oflace by the Courier Press, Leamington Spa, 197S. 
Published by the Patent Office, 2& Southampton Buildings, I^ondon, WC2A lAY, from 
which copies may be obtained. 



1506428 
1 SHEET 



COMPLETE SPECIFICATION 
This drawing is a reproduction of 
the Original on a reduced scale 




